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ARSTRACT

This report presents the results, statistical
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curricula field tested with Head Start children by their teachers.
Teacher, location of progqram, and treatment were the variahles
considered but only treatment effects were significant. Results,
summarized in three levels, indicate (1) on some intellectual
dimensions, Head Start ovupils made gains reacardless of the tvpe
proaranm in which they varticipated, (2) specific treatments across
experimentel groups produced task specific aains, an1 (3) puonils
learn operaticns but they do not aeneralize these acouired abilit*ies
to other theoretically related areas of coanitive activitv.
Implications are that a comp::hensive Mead Start proaram must teain
with an assessment of svecific learning needs followed bv the use of
curricila desianed to meet these needs, An approach which heains with
perceptual motor manipulaticn, procaeds to attention training, and
concludes with classification trainina micht be more succ:ssful than
any of its predecessors. See companion paver PS 003 u28 which
discusses the actual trainino inputs and document ®S 00? 429 which
vresents the research and saavling desian. (WY)
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Design for Analysis

The research design incorporated three independent variables (1) treat-
menﬁ effects (2) teacher effects, and (3) location offects. These factors
produced & design in which the variahles wexe partially nested and partially

crossed, 88 fllustrated in the following diagrar:,
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The thrst major variebles can be handied with analysis of variance;
howevar, the treatment variable has five levels which must be assaecsed.
Therefore, the analysia used to study these conditions was a multivariate

analysis of covariance.
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One of the major concerns in the design of the study was controlling
the teacher variable since budget did not allow the kind of measurement
that could have provided statistical control. For this reason, teaching
environments were matched as closely as possible, Table 1 summariges the
multivariate analysis of covariance for the three main factors. Tzacher
differences did not account for a significant portion of the variance, nor
did the location of the treatments. The treatments themselves did, however,

as all treatment effects across all groups were significant, (p :7 .001.)

Results

To simplify organigation of the great amount of information generated
by a large test battery and the multivariate analysis, results will be
presented at three levels and by three general groupings of the dependent
variables. The first level concerns significant findings for the total
sample. In this study the control group constituted regular Head Start
claesrooms rather than a no treatment group. Thus all groups received
some type of educational {nput, Secondly, there was a continuity of
nroceas common to all experimentsl groups versus the control group, and
some tesults are pertinent to this condition. Finally, there were treat-
ment effects between experimental groups which are relevant to the
theoretical issues of this atudy.

Depsndent variables can be grouped into (1) analytic tests, which
include the WPPSI performance tests and the embedded figures test. In
each of theso tests, the solution requires a perceptual analysis of the
test configuration followed by a motoric response; (2) general intelligence
seste, vidch taclude the Stanford-Binet and Caldwell Preschool Inventory.



These tests present the respondent a varfety of tasks ranging from percep-

tual motor to pure verbsl and; (3) classification tests. ‘The Multiple

Classification Test used in this study presents categorization tasks in
two modes: actual objects, and exact size color pictures of the same
objects. Ther§ are also two response styles, active and passive. In the
active style the subject forms groupings from an array by himself, while
in the passive style he is asked to label a grouping presented by the
examiner. Other tests were also administered to measure creativity
(Response Variability) and attention span.

General Effects. As statel earlier all treatment effects across the

total sample were significant. In addition there were some results of
general interest that cannot be attributed to specific treatments, Of
the analytic grovn of tests, the total Performance Score of the WPPSI was
significant for all groups at the .04 level or less (Tables 4-8). On the
tests of general intelligence the gain of the total sample on the Caldwell
Pre School Inventory was significant, (p ¢ .01). This was not tzue, however,
of the Stanford-Binet. Concerning multiple classification, all groups
gained significantly in this ability although there were significant
differential effects to be discussed shortly. These general resulte
{odicate that on theso important intellectual dimensions, Ha2ad Start pupils
made eignificant gains regardless of the type of educational programs in
which they participated.

Several conparisons from the correlation tablea, Tab'es 9 and 10,
bear out the notion that not only did Head Start pupils gain in these
dimensions, but that integrative effects occurred also, The Embedded

Figures Test, which is & measure of perceptual coantrol and field independences,




correlates much higher with most analytic {tems on the post tests versus

pre tests. Likewise the WPPSI Animal House iubtest, which had low to
negative correlations with other WPPSI subtesi:s on pri testing, showed
significant correlations with theso same subtests on post testing. To

a lesser degree this was also true of the Multiple Classification subtests,
but nevertheless suggest increased integration of tha function of perceptual
control of complex stimuli, One very interesting comparison is that of
attention span with the categorization items. Pre test correlations were
zero to negative values which reversed to positive values upon post testing.
This seems to indicate an organization of attention to problem solving
vhere the problem is presented in tangible manipulative materials. A
sinilar relationship occurred with most of the WPPSI performance tests,

but interestingly not with the genaral intelligence measures which are
conposed of m&re verbal items. Inter-correlations between all analytic

and classification tests generally showed {ncreased magnitudes in comparing
the pre and post test tables 9 and 10). Thus, between tests developed from
differing theoretical bases, but which required attention and perceptual
control, the total group showed integration of this funation,

General Experimental Rffects. All four experimental treatment groups
shared some common elements that differed from the control group both in
procedure and content. The procedural difference was that all experimental
gronps wera structured so that teachers worked with small groups of four
children away from the rest of the class, and followed a specific
instruction plan, The commonality of content was that all experimental
treatments inherently contained attentional training, This i{s to say,

that Clessification and Language training by necessity includes attentional



training, but the Attention and Perceptual-Motor training specifically
exclude claesiftéation tralning. Fortunately there was one test -~ the
WYPSI Picture Completion subtest -- which is purely attentional in the
sense used here., As showm in Tuble 3 when all four experimental groups
are compared with control rhe difference is significant at the .05 lavel.
Thus, attention training in a variety of formats produced specific results.
The other significant difforence between experimental groups and control,
shown in the same table, is the Stanford-Binet. This difference was
significant at the .01 level, and perhaps is more of a reflection of
procedure than anything elee since the Binet {s a haberogeneous rather
thsn a single task type test. In the experimental groups teachers admin-
istered planned lessons during which she made certain each child understood
the materials and responded to the instruction. This interaction, requiring
instruction by the teacher and listening and responding to very specific
operations by pupils, is not unlike the situation existing between tester
and subject in the edministration of the Binet. This, however, is not a
particularly strong argument, and an item analysis is being conducted,
The Binet notwithstanding, what doas seem important from a theoretical
<::> point of view {s that specific treatments across experimental groups
m produced task specific gains.
1314 Treatment Effects. An emerging picture of the results of the study
(:f:> points to the possibility that Head Start pupils learn operations they are
(f:D taught but do not generalize thesa acquired abilities to other theoretically
C::> related arcas of cognitive activity. Thie idea is borne out by the effects
C]f) of the experimentsl treatments. To be more specific, children who received

ﬁili attention training did not do detter in clessification, slthough this




theoretically would have been expected., Sigel's earlier research with
advantaged children indicated that within the Piagetian developmental
hierarchy, training in a precursor cognitive skill induced the development
of skills et the next cognitive level. This seems not to be true with
disadvantaged children, Accordingly, children who received classification
training did better in direct relationship to the intensity of the training
they received. As shown on Table 2 the rank order of treatment groups on
clessification post tests (MCT) in the covariate design were (1) Classifi-
cation (2) Language (3) Control (4) Attention and (5) Perceptual-motor.
‘fable 3 compares the means of these groups and indicates that the Classifi-
cation and Attention groups differed at the .05 level. It could be argued,
of courge, that the classification training was test specific and these
results would therafore be invalid., There was one result that supports

the theoretical structure however, since the test itself was not a classi-
fication test per ga, yot required the same cognitive activity as classifi-
cation, The WFPSI An{mal House requires the mental operations of attention
folloved by the cognitive act of decentering to a representational object --
a colored worden peg -- followed by correct manipulation of a similar
colored peg to confirm the operation. The classification and language
groups differed significaatly from the control group on this subtest

(Table 3). Thus, there secms to be adequate evidence from sevexal differcnt
standpoints to confirm the notion that Head Start children respond to
specific educational treatments, but that educators cannot make the
assumption that any significant transfer of learaing to other relatad

areas occurs,



Implications
The most obvious implication of these findings is that a couprehensive

education of Head Start children must begin with an assessment of specific
learning needs followed by the use of curricula that meet these needs.
Certainly there is nothing revolutionary in this statement, but it does
speak directly to two extremes in educational programming commonly seen
in practice today. At one extreme is the traditional approach in which
children are asllowed much free play with manipulative materials. The
teacher's task is tc capitalize on situations that arise in this unstruc-
tured situation to teach specific points. Additionally in the traditional
curriculum there is often storytelling and group games, This approach to
preschool education is inappropriate for Head Start children because while
it includes much personal teacher-pupil interaction, it lacks structural
teaching., Moreover, individual teacher-pupil learning situations are left
to chance. The other extreme i{s the highly structured unifocal curriculum
which trains a single skill intensely with the assumption that acquisition
of this skill will allow or foeter other kinds of learning. An example is
the Attention training of this study. There are many similar programs
available, but the problem with these {s that only task specific learning
occurs with little or no transfer, as already dierussed. Also teachers do
not always respond favorably to programs of this type eince they minimize
the professional role of the teacher.

These experiences have suggested an alternate approach which attempts
.0 take into account more of the variables in the teaching environment --
somathing of & quasi-systems approach, so to speak, This approach takes

into account pupil neada, teacher needs, administrative needs, 8nd of



course, a curriculum that medfates all of these. From the curricula of
the experimental programs used in this study, together with teachers'
comments and suggestions, Dr, Earhart has developed a new curriculum which
begins with perceptual motor manipulation, proceeds to attention training
and is completed with classification training. The program {s being field
tested presently, Howover, even if the program is morxe successful than
any of its predecessors, it is not viewed as the answer to Head Start
curriculum problems, It would at best provide a starting point to be
modified to specific needs of any Head Start operation according to the

other parameters in the system.



Code for Tables

Bin Stanford Binet

PS1 Caldwell Preschosl Inventory
BFg Enbedded Figures

AnH Animal House®

P10 Picture COmeetion*

Maz Mazes™

Geo Geometric Design*

Blk Block Design®

WPs Wechsler Performance Scora®
RVa Response Varjability

AtS Attention Span

APC Active Pictures Categorigzation
PPC Passive Pictures Categorieation
AOC Active Objects Categorization
POC Passive Objects Categorization
MCT Multiple Classification Total

*echsler Preschool and Primary Scale of Intelligenco (WPPSI)
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TABLE 2

Post Test Means for Seven Dependent Variables®

Variable Attention Pe;s:g:ual Classification Language Control
S Tz
MCT 14.257 11.026 23.534 19.749 127943
Bin 100.962 98.986 99.172 97.181 92.285
AnH 9.197 9,220 10,782 10.147 8.500
PiC 11.300 11.376 10,528 10.483 9,304
Geo 8.778 9.427 9.685 9.061 9.842
Maz 8.857 10.159 9.071 8.723 9.207
Blk 10.415 11.348 10.233 10,208 9.576

*Each adjusted for all seven pre-score covariates




11

TABLE 3

Univariate Scheffe' Post-Hoc Comparisons
for Treatment Group Means in Table 2**

Confidence t 1
Variable Comparison Lower Limit 5;p§:v:1mit Significance
is - il 049 18-06 -05
X3 - %y 1.69 23,33 .01
Multiple :
Classification %3 - &g .36 16,82 .05
(X3 + %) _ (X1 + X2) 4,65 13,35 .01
2 2
il - ;(.5 2.73 14063 oolb
§2 - ’-‘.5 c75 12.65 .01
Stanford _
Binet X3 - ;(5 094 12084 .01
e S T T SO T 12.74 .01
4
%q - R . 4, .01
WPPST X3 - Xg 0l 55
Animal House s =
BT g .01 3.83 025
2
x4 %
WpPSI fl_z_xi - Rg .16 3.91 .025
Picture -
Completion X1 +%p + %3 +%4 . 2. 08 3.15 .05
4
*%] = mean for Attention Training group
¥y = mean for Perceptual Motor group
X3 = mean for Classification Training group
X4 = mean for Language Training group
X5 = mean for Control Training group

*%0Only the significant comparisons are presented here.
For all variables, comparisons were calculated between all pairs of means
and for all combinations of means that were considered to be of theoretical
interest.
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TABLE 4

Pre Test - Post Test Comparisons
Attention Training Group

Variable Pre X 5,D, post X  s,D, t value sig.
Bin 97.10 9.87 103,62 9.76 2.62 017
PSI 30.91 9.89 39.71 8.47 4,10 .001
EFg 8.1° 2.66 10.43 2,14 2.57 .009
AnH 8.95 2,22 9,62 3.01 .93 .366
F1iC 9.00 2.57 11.81 2.42 3.31 . 004
Maz 8.67 2.56 9,29 2,65 1.12 277
Geo 9.14 4,52 9.05 3.23 - .13 .901
Blk 8.86 3.20 10.86 2,33 2,28 .033
WPs 92.19 11.54 100.00 11,67 3.34 .003
RVa 5.05 3.74 8.05 4.86 2.15 044
AtS 11.31 11.66 9.55 6.75 - .79 .438
APC 3.05 4.13 4.91 4.80 2.35 .02¢
PPC 1.43 2.04 2.33 2.65 1.41 174
AGC 3.48 3.93 6.05 4,18 2.79 .011
POC 1,52 1.63 4.00 2.93 2.94 .008

MCT 9.48 10.14 17.2¢  13.27 2.85 .010
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TABLE 5

Pre Test -~ Post Test Comparisons
Perceptual Motor Training Group

Variable Pre X  S.D, Post X S.D. t value sig.
Bin 92.00 13.94  99.00 14,50 2,85 .010
PSI 29.32 13.31  37.53 10,13 3.03 .007
EFg 7.84 2.85 9.37 2.56 1.59 .130
AnH 5.95 2.41 9,32 2.00 .66 515
PiC 8.8% 2.83 11.58 2.71 2.74 .013
Maz 8.53 2.89 10.21 2.90 2.32 .032
Geo 9.53 3.08 9.74 2,73 .34 737
Blk 8.11 2.79 11,37 2,29 3.03 . 007
WPS 91.95 11.86 101,95 7.40 3.30 .004
RVa 5.95 3.26 7.79 4.04 1.67 .112
AtS 8.06 5,68 9.00 5.12 .53 . 605
APC 2,74 4,11 4,42 5.07 1.81 087
PPC 1.74 3.1 2,47 2,95 .99 .336
AOC 3.74 4.47 4.89 4.81 1.84 .083
POC 1.95 2.97 2,32 2.58 .57 576

MCT 9.68 12.49 14,11 14.65 1.96 . .006
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TABLE 6

Pre Test - Post Test Comparisons
Classification Training Group

Variable Pre X S.D, Post X S.D, t value Sig.
- Bin 92.59 13.64 99.70 12,16 2.68 .013
PSI 30.44 10.67 40,00 8.50 4.50 .001
EFg 8.11 1.93 9.89 2,31 3.13 .004
AnH 7.82 3.09 10.82 2.99 3.13 .004
PiC 8.82 1,92 10.59 2.74 3.04 .005
Maz 8.07 3.04 9.19 3.28 2.37 .025
Geo 9.41 2.75 9.74 2.82 .61 . 549
Blk 9.00 3.06 10.30 2,81 2.30 .030
WPS 90.19 13,24 100.19 15.24 3.97 .001
RVa 5.52 2.74 8.44 3.94 2.91 .007
AtS 5.46 3.u8 11.56 7.7% 2.95 .007
APC 1.41 1,91 7.26 3.69 4.48 .001
PPC .59 1.12 3.63 3.20 3.81 .001
AOC 2.07 3.20 7.56 4.06 4.05 .001
POC .82 1.50 3,70 3.01 3.58 .001

MCT 4.89 6.55 22.33 11.19 4.52 .001
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TABLE 7

Pre Test - Post Test Comparisons
Language Training Group

Variavle Pre X §.D. Post §. S.D. t value Sig.
Bin 89.24 12.61 95.00 14.15 2.43 .027
PSI 29.00 7.85 36.35 7.36 3.37 .004
EFg 7.82 2.17 9.82 2.32 2,37 .031
AnH 6.88 1.97 9.82 1.91 3.09 .007
PiC 7.88 2.89 10.00 2.89 2.47 .025
Maz 8.00 2.67 8.65 3.66 1.20 247
Geo 8.77 2.82 8.35 3.06 - .57 .575
Blk 8.65 2.52 10.00 3.66 1.48 .158
WPs £7.06 12,63 95.65 16,80 2.51 .023
RVa 5.65 4.20 6.53 5.19 .52 . 607
AtS 5.62 3.49 11.77 15.54 1.48 . 158
APC 1,12 1.76 5.41 3.86 2.98 .009
PPC Al 1.23 1.62 1.88 2.43 .027
AOC 1.24 1.95 5.47 4.16 2.99 .009
POC .53 1.38 2.18 1.70 2.90 .011

MCT 3.24 5.43 15.11 10.11 3.17 .006
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TABLE &

Pre Test - Post Test Comparisons
Control Training Group

Variable Pre X S.D. Post X $.D. t value Sig.
Bin 89.42 10.41 91.27 £.96 1.01 .322
PSI 27.50 9,29 36.65 ¢.47 4,00 .001
EFg 7.35 2.62 9.62 2,10 2.84 009
AnH 8.23 2,72 8.27 2.31 .06 . 951
PiC 8.34 2,13 9.08 2.17 2.10 046
Maz 7.27 2.92 8.58 2,97 1.99 .058
Geo 9.96 3.66 5.88 2.75 .13 .897
Blk 8.58 2,97 9.23 2.55 1.07 297
WPS 88.04 12,52 93.35 11.34 2,21 .037
RVa 5.50 3.72 7.81 h.42 2,21 .036
AtS 7.14 5.39 8.88 7.12 .97 .343
APC 2,08 2.68 5.31 4.80 2,53 .018
FPC 1.08 1.41 1.81 1.65 1.97 .059
AOC 2.08 2.12 5.81 4,88 3.20 .003
POC 1.12 1,68 2.81 2.87 2.74 .011

MCT 6.35 5.51 14.88 12,54 3.10 .005
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